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Abstract.

The Operator-Machine Interface at the Antares Laser Facility
provides the operator with a means of controlling the laser sys-
tem and obtaining operational and performance information. The
goai of this Interface is to provide an operator with access to
the control system in a comfortable way, and to facilitate meet-
ing operational requirements.

We describe the philosophy and requirements behind this
Interface, the hardware vsed in building it, and the software
environment.
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I. INTRODUCTION

The Antares Laser Facility is the world‘’s largest carbon
dioxide lases: “Ref. 4). This 40-kilojoule laser was designed to
study inertial confinement fusion processes using carbon oioxide
lasers. We have designed and bvuilt an Operator—Machine Interface
at this facility in order to provide the operato~ with a means of
controlling the laser system and obtaining operational and per-
formance data. The goal of this Interface is to provide an
operator with access to the control system in a manner which is
comfortable, and to facilitate meeting operational requirements.
We have achieved this goal by providing the ovperator with an
interacive color graphics system which is "vser—-friendly", that
is, it provides good resporse, good promp*ts, teedback, and good
recovery capability (Ref. &). We have used the senses of sight,
color, touch, and sound.

The Antares project has approximately 160 peopnle working on
the laser system of which about 35 are assigned to the control
system. Of the control system personnal 10 are involved in the
a0ftware effort. Three people are now working on the Operator-
Machine Interface.

II. THE CONTROL SYSTEM

The caoantrol system for whick the Operator-MHachine Interface
was built is responsible for operations such as the pulse power
system requirec to pump the carbon dioxlde laser, the aligument
of the optical transport systar, and the facility safety system.
It is also responsible for the acquisition of data from the
elecirical and laser diagnostics systems. These syastrmn ire
operated in several modes: checkout and maintenance, stand-alone
sub-system cutaomatic operation, and inteqrated avtomatic opera-—
tion (Ref. 1).

The control system will eventually control and accept data
from approximately 3100 channels. It will acquire, store, and
display approrimately 200,000 bytes of information per laser fir-
ing and control about 119 interacting processes. It must perform
these tasks in an environment of severe electromaqnetic i-terfer-



ence generated by ths laser.

The control system consists of one Digital Equipment Cor-
po. tion (DEC)> PDP-11/70, four DEC PDP-11/60's, one DEC
FDP-.1/34, and several dozen DEC LSI-iis. The larger machines use
the UN'X operating system (Ref. 3), and the LSI-1i’s vuse a
stand-: lone manager Written lacally. All of the control system
computers are connected in a locally written network. Operator-
Machine Interface terminals are provided at the locations shown
on the Antares Control Syastem Implementation diagram (Figure 1)
where the stick figures are shown,

III. THE INTERFACE PHILOSOPHY

The mMmajor requirement is to provide a comfortable and
friendly Operator—-Machine Interfac®. The operator should feel
that he or she is a part of the laser system and in control of
the @vents that are taking place. More precisely, the Interface
should have a quick and accurate response to operator requests,
and should provide a complete and easy t2 assimilate view of the
laser system parformance. The Interface sirould perform in 2
smooth and predictable manner, and net cauvuse any surprises. It
should be consistent and easy to learn. The operator shovld not
be paced by the system nor be required to do unnecessary tasks.

In order to satisfy these requirements, we have adopted and
documented a collection of philosophies, standards, hardware,
software, and vtilities. The hardware, software, and vtilities
are the tools of the Interface, and the philosophies and stan-
dards form the guidelines for the proper use of thosa tools.

These philosophies and standards play @ major role in deter-
mining the quality of the Operator-Machine lInterface. They guide
thase designing a color terminal display for any particvlar sub-
syatem at Antares. Among those items standardized are the sym-
bols, rolors, status representation style, and prompts to be vsed
on displays,

The gsneral approach is to use a touch panel on the display
screen instead of a keyboard, A display containing buttons

and/or schematic representations of components is presented to

the operator. Buttons and components that are selectcble are
highlighted. To select some function, the operator touches an
item on the screen. This results in zome control system action

or a new set of highlighted actions. By careful use of colors
and actions, the operator is essentially led through a sequence
of legal operationns.

IV. THE INTERFACE HARDWARE

The hardware approach adopted is represented in Figqure 2,
The motivation ftor this configuration is mMmostly from the perfor-
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mance requirements placed on the Operator-Machine Interface. To
be able to change displays in just a few seconds dictates that
the display information not be sent ovver a 9600 baud serial link.
A simple display file could have from 2000 to 3000 bytes of
information, but a complex display could have as many as 10,000
bytes. At a transfer rate of less than 1000 bytes par second,
this would require from 3 to over 10 seconds to erect a display
on the screen. To solve this problem we have provided local (to
the color terminal) disk storage for display information, and a
parallel interface to the color terminal.

The LSI-1ii series proceasors where chosen for tne host pro-
cessor since they are Antares standards. The LSI-11/23 was
selected to be the supporting processor for its speed. The Data
Systems Design DSDBB0 disk was selected through competitive bid-
ding an @ specification for a disk. It has a 7.8 megabytes capa-
city., The Advanced Electronics Design AED-S512 was also selected
through comnpetitive bidding on a specification for a color graph-
ics terminal. The Elographic Touch Panel was selected because it
was the only touch panel on the market that had a resolution
equivalent to the AED-5i2 color terminal. The touch panel’s
resolution is adjustable to 4096 x 4096, but is presently set to
S12 x S1i2.

V. THE INTERFACE SOFTWARE

The sofrware that supports the Operator-Machine Interface
has been organized in the same manner as the software that sup-

ports the rest of the Antares Control System. This provides uni-
formity, facilitates implementation, and alids in maintenance.

Figure 3 shows the procedure followed by a display designer
when building a color display for a particular part of the sys-
tem. The designer might start with a sketch obtained from the
project-engineer for the particular sub-gystem. Using the
Antares Graphics Editor, the desiqner would construct the static
display for the color terminal. The Antares Graphics Compiler is
then used to translate the Graphics Editor outpur into a form
that the Operator—-Machine Interface software can use. This
information along with similar information for all other displays
is transferred to the local disk storage at the Operator—-Machine
Interface station. The designer then writes the software that
obtains the dynamic data from the laser system and sends it to
the Operator-Machine Interface station where it is placed on the
rtatic dimsplay (see Figure 4).

The Antares Operator-Machine Interface has been designed i1in
a manner that provides a comfortable, easy to use interface (see
Figure S) for the Antares Operators as well as providing a modu-
lar system that is easy to change and/or enhance. Additions or
changes to one part of the system can be made without affecting
other parts of the systen The Antares Operator-Machine Interface



fits into the system hierarchy so that the ability to operate one
part of the system when other parts are not operational is
preserved.
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